


LEWIS NEWS

Deflected thrust testing of the F-100 cngine with a two-
dimensional nozzle was completed in PSL. Force measurcments
were made during thrust vectoring and the carbon/carbon nozzte
liner temperatures were measured with IR cameras. Design effarts
werc initiated for modifying PSL-3 for testing the gascous hydrogen
fueled air-turboramjet (ATR) engine at simulated hypersonic
conditions.

Altitude Wind Tunnel Project Office

This past yeur, activitics concentrated on physical and dynamic
modeling of an Altitude Wind Tunnel (AWT) design which will
provide acrodynamic. icing and acoustic testing capability at true
pressure and temperature cordilions up to 55.000Q fect altitude and
up to near Mach | speeds. A onc-tenth-scale model of the high-
speed leg of the AWT was completed and operated up to a test
section Mach number of 0.916 with good flow distribution and
low turbulence level.

An AWT acoustic choke configuration was tested and found to
effectively black noise propagation into the test section. Computer
simulations of the AWT circuit ard major subsystems confirm that
desired tunnel response could he achicved using state-of-the-art
control hardware.

Since NASA management has decided not to proceed with the
AWT Rchab in the near future. the physicial modeling efforts will
be phased-out and the Project Office will be disbanded during FY
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The nine-foot-dlameter Prop-Fan developed by Hamiiton
Standard under a contract from Lewls is now being tested

1986.

a at Wright-Patterson Alr Force Base.
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he Aerospace Technology Drrectorate welcomed about 40

more young scientists and engincers to its ranks in (985,
bringing to ahout 30 percent the influx of new talent in the last
three years.

The recent addinons and the more experienced staffers have been
ussigned into the *“lattened ™ organizatian aimed at achicving a
participative climate to encourage greater individual responsibili-
ty tor meeting agreed-upon goals.

A few of our many accomplishments during the past year are
discusaed here. We have a bright outlook far 1986 that will can-
tinue to challenge every ane of our people.

Materials Division

Pursuing a broad program in advanced materials for acronautics
and space propulsion and power, the Matenals Division continues
to make significant contributions.

High temperature structural ceramics offer potential for new
acrospace propulsion concepls. A new ceramic matrix composite
of reaction bonded silicon nitride reinforced with silicon carbide
fibers has been developed. This composite has both higher strength
und grealer toughness than conventional structural ceramics and
so may help accelerate the introduction of reliable ceramics into
advanced gas turbine engines. Growing from the basic Materials
rescarch efforts. the opportunity to use gravity as a process variable
can have important impact on materials technologies of the future.

In suppan of NASAs Office of Space Science and Applications
program. the Microgravity Materials Science Laboratary was open-
cd tor business. Here industry. univenaty, and government resear-
chers will have casy access to space flight-related hardware. Here
adso. sound ground-based experiments and process model develop-
ment can be achieved befure embarking on costly Might hardware
conatruction and space flights.

Battelte Mcmarial Institute and its industrial partners in a Center
for Commercial Development of Space plan to be key users of this
facility. Coaperative efforts with Rocketdyne have begun on high
salidification gradient single crystals and fiber-reinforced
superalloys Yor longer-life SSME hydrogen pump blades.

In-house devetoped fiber-reinforced copper compasites for rocket
nozzles offering substantial performance/life improvements are be-
ing tested in cooperation with the Space Propulsion Technology
Division. Such advanced composites were possible only because
of a new arc-spray fabrication process developed ut Lewis—and
since licensed by both TRW and Westinghouse

An engineering model of the Solld Sur-
face Combustion Experiment com-
pletely developed in-house here for a
Shuttle flight scheduled for March
1986.

The Division's output of new technology and its focus on rapid
technology dissemination are reflected hy the aver 160 papers and
seven U.S. patents that were produced this year.

Finally. the Maicrials Division paved the way as the only
rescarch organizalion in a national and NASA-wide pilot cffort
with the American Productivity Center ta develop impraved white
collar productivity and output quality. With over 30 percent of the
staff participating, improved ways of doing business and measures
of outpul quality were successfully developed.

Structures Division

The Structures Division conducts  structures research in
mechanics, dynamics, life prediction and advanced technology for
acrospace propulsion and power systems.

In mechanics. we have developed two new computer codes for
inelastic analysis of high temperature structures. These finite ele-
ment (MHOST) and boundary clement (BEST) codes sre providing
grester accuracy and reduced computer times for many cxainples
I comparison 1o an existing general purpose code currently in use
n industry.

In dynamics. the ASTROP acroclastic analysis code was
developed and extensively validated for turboprop configurations.
This code provides the most reliable acroclastic analysis in existence
today and has been widely requested by organizations rsnging from
MIT to the Air Force.

Structures technology was developed for NASA projects A com-
puter code (ICAN) was developed with an analysis which contains
all the essential features required to effectively design structural
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